Elderly patients generally use several types of medication, some of which may cause oral side effects. Aim: To investigate the oral side effects caused by medication in an elderly sample. Methods: Three hundred patients were interviewed about their use of medication and were divided in two groups: institutionalized (n=150) and community-dwelling (n=150) elderly. Results: The most used drugs were antihypertensives (53%) for community-dwelling elders and antiulceratives (76%) for the institutionalized ones. The more prevalent side effects were taste alterations that occurred in 19%, dry mouth in 17% and teeth staining in 2%. Conclusions: A high prevalence of oral side effects from medications used by the elderly was found in this study. The health professionals should be aware of the possible side effects caused by prescribed medications.
Introduction
Aging is characterized by accentuated changes in many organs of the human body 1 . The association of these changes and age-related pathologies usually result in the need for essential medication to maintain the elderly's quality of life. Generally, the elderly use several types of medication 2 . However, the use of multiple medications must be undertaken with caution, as aging also promotes important changes concerning their absorption. Many medications could be dangerous if used together and a great number of medications used by the elderly could also result in an increase of undesirable side effects 3 .
Many undesirable oral side effects may be caused by commonly used medications by the elderly. The most common side effect is mouth dryness (xerostomia) [4] [5] . Xerostomia can affect eating, drinking, swallowing and the retention of removable dentures 4 , reducing the elderly's quality of life 6 . Another undesirable oral side effect is taste alteration 7 . Abnormal taste perceptions in the elderly may impair nutritional status and also negatively affect quality of life 8 . The aim of this study was to investigate which oral side effects could be the result of medication taken by an elderly population sample. Considering the Table 2 -Table 2 -Table 2 -Table 2 - Table 2 -P-values chart comparing the use of the pharmacological classes in the sample (Two ratios equality test).
*NSAIDs= non-steroidal anti-inflammatory drugs results of previous studies [4] [5] , it was hypothesized that xerostomia could be the most common oral side effect.
Material and methods

Sample size
The sample size for this study was calculated using the Minitab (Minitab Inc., State College, PA, USA) power and sample size tool. Three hundred elderly subjects aged 60 years or over from the elderly residents of São José dos Campos, SP, Brazil, were randomly included and evaluated. This number represented about 1.27% of the city's elderly population, as described previously in another study 2 . The study sample received a sample power score of 0.94.
The included patients were divided in two groups: institutionalized (n=150) and community-dwelling (n=150). The use of any medication was not considered as inclusion criterion. One single professional visited and interviewed all the patients and the obtained data were recorded on a custommade form, medications were then classified and their possible oral side effects were evaluated by a literature review before being documented. The whole data set was then analyzed statistically.
Statistical Analysis
The data were evaluated using two ratios equality test, Kruskal-Wallis test, ANOVA, Mann-Whitney test and Spearman's correlation test. All variables (gender, institutionalized or community-dwelling, use and number of medications, pharmacological class and side effects) were compared to check for possible significant differences and/ or correlations. The level of significance adopted in all tests was set at 95%.
Results
Sample description
In the sample, 70% (n=211) were women. The institutionalized group was older than the communitydwelling group (ANOVA, p<0.001). The average age of the institutionalized group was 76.69 years, and among the community-dwelling group it was 71.89 years.
Use of Medication
In this sample, only 52 (17.3%) did not use any medications, which was significantly different from the number of patients that took at least one medication (two ratios equality test; p<0.001), The institutionalized elderly used more (KruskalWallis, p<0.001) medication (3.26) than the communitydwelling group (1.97), as seen previously in another study 2 . There was no correlation between age and number of medications used (Spearman's correlation, p<0.173).
The most common type of medication used by the elderly were antihypertensive drugs (Table 1) , which presented a statistically significant difference to the other medications (58%, two ratios equality test, p<0.001), as observed in Table 2 .
Oral side effects
Taste alteration was the most frequent oral side effect, occurring in 19% of the total sample, followed by dry mouth (17.3%) and teeth staining (2.3%). Table 3 illustrates the oral side effects, which could be Table 3 -Table 3 -Table 3 -Table 3 -Table 3 -Oral side effects possibly caused by each pharmacological classification group that were reported by the elderly patients.
Taste alterations
Xerostomia Teeth staining
*NSAIDs = non-steroidal anti-inflammatory drugs, Inst. = institutionalized elderly, C-D= communitydwelling elderly.
caused by each medication group and the percentage of elderly who presented the effects. Antihypertensives were the most common type of medication to cause oral side effects.
Discussion
As previously stated, xerostomia is a common undesirable side effect of polypharmacy among the elderly [4] [5] , which negatively affects the quality of life 6 . In the studied sample, xerostomia was the second most common undesirable oral side effect, after taste alteration. Thomson et al. 9 , in a longitudinal study with Australian elderly, observed that the prevalence and incidence of xerostomia was strongly associated with medication. They observed that diuretics caused xerostomia more frequently. Also, in this longitudinal study, other medications such as aspirin (on a daily basis), non-steroidal anti-inflammatory drugs (NSAIDs) and antidepressants caused side effects 9 . In the present sample, it was possible to notice that patients using antihypertensive drugs, diuretics, NSAIDs, antiulcerants and even vitamin supplements reported xerostomia. It is important to state that since the vast majority of the patients did not use only one single medication, it is difficult to conclude what pharmacological class of the medications caused xerostomia as a side effect or if it was a result of polypharmacy.
Pajukoski et al. 10 compared 175 hospitalized patients with 252 patients from outpatient clinics, in Helsinki. They concluded that the greater the number of medications, the greater the probability of xerostomia. Considering that xerostomia was the second most common oral side effect found and that there was considerable polypharmacy in the sample of this study, the here results presented corroborate them. Furthermore, some authors have observed that physiological age-related changes in salivary glands could have a synergistic effect with polypharmacy for causing xerostomia [4] [5] . The management of the xerostomia condition should include patient education, where the patient receives information about the potential sequelae of hyposalivation, including dental caries, candidiasis and mucosal complications [11] [12] . It was also found that the use of palliative treatments for dry mouth, such as rinses, sprays, gels and chewing gums could alleviate the symptoms of xerostomia 12 .
However, according to a Cochrane review made by Furness et al. 13 , there is no strong evidence that any topical therapy is effective for relieving the symptoms of dry mouth.
The most common undesirable oral side effect found in this study was abnormal taste perception. This may have negative effects on the elderly's general health as it could impair nutritional status. Indeed, taste alteration can affect physical and mental health, and even survival rates 8 . The results presented here suggest that commonly used antidiabetic and antihypertensive medication may cause taste alterations. Most taste alterations induced by medication may reduce after medicine withdrawal, but this could take up to 4 months 8 . Strategies to reduce the risk of adverse drug events include discontinuing medications, prescribing new medications sparingly, reducing the number of prescriptions and frequent medications reconciliation 14 . However, in some cases, discontinuing treatment or changing the medication is not an option, as some medications are required to be taken for the patient's entire life. Health professionals should be aware observing these changes and to dialogue with the medical staff about possible changes in the medication of patients in order to promote the elderly's well-being and quality of life.
In elderly patients, stains are caused by extrinsic pigmentation of teeth and commonly caused by tea, coffee, red wine, tobacco smoking, food with dyes, and numerous medications, such as chlorhexidine, oral iron salts in liquid form, essential oils and co-amoxiclav 15 . Tooth staining is not considered to be a public health problem. However, it has been reported that drug-induced tooth staining is a common cause of decline in use or withdrawal of certain medications 16 . On the other hand, it is important to state that most of extrinsic stains in teeth may be removed by external cleaning 15 .
The results of this study suggest that medication used by the elderly may cause a high prevalence of oral side effects, such as taste alterations, dry mouth and also teeth staining. These side effects could compromise feeding, talking, esthetics and even nutritional status. The interpretation of the present results should consider some limitations inherent to this study. It is very important that future studies assess what medications have higher potential to cause oral side effects and/or what combination of medications may cause such problems. Also, the city where the study was conducted is considered to be a well-developed city in Brazil, both economically and socially, which may explain the large number of patients that made use of at least one medication.
